Turn-on detection of MicroRNA155 based on simple UCNPs-DNA-AuNPs luminescence energy transfer probe and duplex-specific nuclease signal amplification.
A novel luminescence energy transfer (LET) probe for detection of tumor related microRNAs using NaGdF4:Yb,Er@NaYF4 upconversion nanoparticles (UCNPs) as energy donors and gold nanoparticles (AuNPs) as energy acceptors was developed. Using the double modified complementary DNA sequences of microRNA155 (miRNA155) as a bridge, NaGdF4:Yb,Er@NaYF4 UCNPs and AuNPs were conjugated to form NaGdF4:Yb,Er@NaYF4 UCNPs-DNA-AuNPs nanocomplexes (UCNPs-DNA-AuNPs) probe. The energy transfer would occur when the distance between donor and acceptor gets closer. In the presence of target miRNA155, DNA-RNA heteroduplexes appeared as product, but the luminescence intensity was not changed obviously. In the existence of duplex-specific nuclease (DSN), DSN could hydrolyze the DNA strand of DNA-RNA heteroduplexes, the bridge linked NaGdF4:Yb,Er@NaYF4 UCNPs and AuNPs was destroyed, which induced that the quenched luminescence intensity was recovered and RNA was released. The released miRNA155 could react with another UCNPs-DNA-AuNPs probe to form DNA-RNA heteroduplexes again. This cyclic reaction generates an amplification of luminescence signal for quantitative detection of miRNA155. Under the illumination of 980 nm laser, the concentration ranges from 0.1 nM to 15 nM and the detection of limits was 0.045 nM for detection of miRNA155. Moreover, the UCNPs-DNA-AuNPs probe was used in quantify miRNA155 in cell lysates with satisfactory results.